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DSSOLHG LQ WKH FRQVWUXFWLRQ LQGXVWU\ WR VROYH SUREOHPV VXFK DV SURGXFWLYLW\ TXDOLW\ VDIHW\ KLJK FRVW DQG WKH
VKRUWDJH RI VNLOOHG ODERU >@ 6WXG\ RI DXWRPDWLF FRQVWUXFWLRQ LV YHU\ DFWLYH LQ -DSDQHVH FRQVWUXFWLRQ LQGXVWU\
VHHNLQJVROXWLRQVRIWKHVKRUWDJHRIVNLOOIXOZRUNHUV0DQ\ODUJH-DSDQHVHFRQVWUXFWLRQFRPSDQLHVKDYHWKHLURZQ5
	 ' FHQWHU DQG VWXG\ QHZ FRQVWUXFWLRQ WHFKQRORJLHV E\ VRSKLVWLFDWHG HTXLSPHQW DQG D ODUJH QXPEHU RI VWDII
7DNLQJ .DMLPD &RQVWUXFWLRQ &RPSDQ\ IRU H[DPSOH WKH FRPSDQ\ VSHQGV PRUH WKDQ  PLOOLRQ DQQXDOO\ RQ
FRQVWUXFWLRQWHFKQLTXHVDQGDODUJHSDUWRIWKHLQYHVWPHQWLVXVHGIRUDXWRPDWLFFRQVWUXFWLRQOLNHWKHURERWV\VWHP
>@+RZHYHU WKHURERWV\VWHPFDQQRWGHWHFWDQGVROYHSUREOHPV LQGHSHQGHQWO\ LQUHDOWLPHRSHUDWLRQ OHDGLQJ WR
VLQJOHWDVNURERWVZKLFKDUHOLPLWHGWRDVPDOOFRQVWUXFWLRQDUHD,QDGGLWLRQPRVWRIWKHDXWRPDWLRQV\VWHPUHTXLUHV
PDQ\SUHIDEULFDWHGSDUWVZKLFKPHDQVDGGLWLRQDOLQYHQWRU\WUDQVSRUWDWLRQDQGPDFKLQHU\FRVW,WZLOOEHH[SHQVLYH
IRU XVLQJ WUDGLWLRQDO DXWRPDWLRQ WHFKQRORJ\ WR HVWDEOLVK D IXOO\ PDWXUH DXWRPDWLRQ V\VWHP ZKLFK FDQ VROYH WKH
SUREOHPVRIWKHFRQVWUXFWLRQLQGXVWU\>@

6ORZ GHYHORSPHQW RI DXWRPDWLRQ WHFKQRORJ\ LQ FRQVWUXFWLRQ KDV EHHQ GXH WR WKH IROORZLQJ UHDVRQV >@ D
DXWRPDWLRQWHFKQRORJ\LVQRWVXLWDEOHIRUODUJHVFDOHFRQVWUXFWLRQSURGXFWVEDXWRPDWLRQWHFKQRORJ\LVQRWVXLWDEOH
IRUFRQYHQWLRQDOGHVLJQDSSURDFKFFRPSDUHGZLWKRWKHULQGXVWULHVWKHDPRXQWRIWKHILQDORXWSXWLVUDWKHUOHVVDQG





DVVHPEO\ SURFHVV EHFDXVH WKH FXUUHQWO\ DYDLODEOH DXWRPDWLRQ WHFKQRORJLHV DQG HQJLQHHULQJ WHFKQRORJLHV DUH QRW
HQRXJKWRRYHUFRPHWKHVHREVWDFOHVHIIHFWLYHO\DQGHFRQRPLFDOO\>@7RGD\DNLQGRIQHZDXWRPDWLFSURFHVVFDOOHG
DV$0KDVWKHSRWHQWLDORIDSSOLFDWLRQLQWKHSURGXFWLRQRIODUJHVWUXFWXUHV7KLVSURFHVVDGRSWVWKHPHWKRGRIWKH










/LP LQWURGXFHG FXUUHQW FRQVWUXFWLRQ VFDOH$0SURFHVVHV FDSDEOH RIPDQXIDFWXULQJ ODUJH FRPSRQHQWV LQ 
>@ ,Q WKH V 3HJQD GHYHORSHG DQ $0 SURFHVV XVLQJ FHPHQW EDVHGPDWHULDOV >@ 7KH SURFHVVHV WKDW DUH






DQG VPRRWK VXUIDFH RI WKH SULQWHG RXWSXW:LWK WKH && SURFHVV LW LV SRVVLEOH WR DXWRPDWLFDOO\ EXLOG ODUJH VFDOH
DUFKLWHFWXUH FRPSRQHQWV HYHQ WKHZKROHEXLOGLQJ7KH FHPHQWPRUWDU SULQWLQJPDFKLQHRI WKH&&SURFHVV KDV D
QR]]OHRIPPLQGLDPHWHUDQGFDQSULQWDZDOORIYHUWLFDOOD\HUVRIPPLQZLGWKDQGPPLQKHLJKWZLWK
SDGGLQJPDWHULDOVLQVLGHWKHZDOOWRSULQWWKHHQGSURGXFWZLWKVL]H!PGLPHQVLRQ>@




DERXW QR]]OHV LQ D SULQWLQJ V\VWHP DQG WKH GLDPHWHU RI D QR]]OH LV DURXQGPPPRXQWHGRQ D JDQWU\
IUDPHGHSRVLWWKHELQGHUZKHUHWKHSDUWLVWREHVROLG2QFHDSDUWLVFRPSOHWHLWLVWKHQGXJRXWRIWKHORRVHH[FHVV




DXWRPDWLF FRQVWUXFWLRQ RI EXLOGLQJZRUNV&RQFUHWH 3ULQWLQJ SURFHVV LV EDVHG RQ WKH H[WUXVLRQ RI FHPHQWPRUWDU




7KHEDVLFSURFHGXUHRI WKRVH$0WHFKQRORJLHV)LJ LV³OD\HUHGPDQXIDFWXULQJDQGRYHUOD\ OD\HUE\ OD\HU´
$0GHFRPSRVHV D WKUHHGLPHQVLRQDOPRGHO LQWR ODPHOODU ILOHVRI D FHUWDLQ WKLFNQHVV LQ D FHUWDLQGLUHFWLRQRI WKH
PRGHO XVXDOO\= GLUHFWLRQ WUDQVIRUPV WKH WKUHHGLPHQVLRQDOPRGHO LQWR VHYHUDO DSSUR[LPDWHO\ WZRGLPHQVLRQDO













3.1. Composition of BIMAC 
7KH %,0$& LQFOXGHV WZR FRUH SDUWV 1& SURJUDP JHQHUDWLQJ V\VWHP DQG 1& SURJUDP H[HFXWLRQ VHWXS
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1&1XPHULFDO&RQWUROSURJUDPJHQHUDWLQJV\VWHP
1&SURJUDPH[HFXWLRQVHWXS
Import BIM model Extract parameters like shape ,material,etc.
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7KH OHIW SLFWXUH LQ )LJ  GHSLFWV KRZ WKHPRGHO LQIRUPDWLRQ LV SURFHVVHG WR SURGXFH D SK\VLFDO REMHFW 7KH
PRGHOHU PXVW DOVR EH D PDQLIROG PRGHOHU >@ HQVXULQJ WKDW WKH PRGHO FDQ EH XQDPELJXRXVO\ VOLFHG VWDQGDUG
IXQFWLRQVFDQEHXVHGWRJHQHUDWHD67/ILOH>@





IRUPDW LV GHVLJQHG E\ %,0 VRIWZDUH OLNH 5HYLW DQG VOLFHG E\PDQXDO RSHUDWLRQV 7KH QHZ SURFHVV REWDLQ HDFK
OD\HU¶VLQIRUPDWLRQRIFRQWRXUPDWHULDOFRORUDQGVRRQ,QDGGLWLRQWKHQHZSURFHVVQHHGVFRQWUROSDUDPHWHUGDWD
RIWKHDXWRPDWLFFRQVWUXFWLRQPHFKDQLVPLQFOXGLQJOD\HUWKLFNQHVV1R]]OHGLDPHWHUPHFKDQLFDODUPVSHHGDQG;
< = FRRUGLQDWHV RI LQLWLDO VWDUWLQJ SRLQW $FFRUGLQJ WR WKH DERYH LQIRUPDWLRQ SULQWLQJ IRUP ZLOO EH ULFKHU )RU













































Filling layer algorithm and result
)RFXVLQJRQHDFKOD\HUVOLFHG$VVXPLQJOD\HU WKLFNQHVVLVH WKLVV\VWHPDOWHUVFDQOLQHDOJRULWKPWRVXSSRUW
WKHJHQHUDWLRQRI&1&FRGHZKLFKFDQFRQWUROWKHPRYHRIPHFKDQLFDODUPWKHVZLWFKRISXPSDQGWKHVZLWFKRI





• 5XOHV3ULQW/D\HUNN  ««
)LUVWWKHQR]]OHVKRXOGEHPRYHGWRWKHVWDUWLQJSRLQWZKLFKLVQHDUHVWWRWKHRULJLQRIDFRRUGLQDWHD[LVRQWKH
VFDQOLQHV7KHQWKHQR]]OH LVRSHQHGDQGPRYHGDORQJWKH6VKDSHGVFDQOLQHVSDUDOOHO WR[D[LV WRWKHHQGSRLQW
Xe1Ye1Ze1/DVWO\WKHQR]]OHVKRXOGEHFORVHG
• 5XOHV3ULQW/D\HUN
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• 5XOHV3ULQW/D\HUNN ««













D   
E   
)LJ3ULQWLQJSDWKDQGUHVXOWD)LOOLQJOD\HUDOJRULWKP$E)LOOLQJOD\HUDOJRULWKP%
)XUWKHUUHVHDUFK
4.1. New building materials or alternative materials 
7KH ELJJHVW SUREOHP IRU DXWRPDWLF FRQVWUXFWLRQ WHFKQRORJ\ WR IDFHZLWK LV WKHPDWHULDO SUREOHP7RPHHW WKH
UHTXLUHPHQWVRIDXWRPDWLFFRQVWUXFWLRQQHZPDWHULDOVPXVWKDYHEHWWHUUKHRORJ\DQGFDQTXLFNO\FRQGHQVHLQWKH
DLUDQGDOVRQHHGWRDGGUHVVWKHSUREOHPKRZWRPDNHSHUIHFWFRPELQDWLRQEHWZHHQWKHOD\HUV




FRQVWUXFWLRQVSHHGDW WKHVDPHWLPH7KHUHIRUH LWQHHGV WR WDNHFRPSUHKHQVLYHFRQVLGHUDWLRQRI WKHDFFXUDF\DQG
130   Lieyun Ding et al. /  Procedia Engineering  85 ( 2014 )  123 – 131 
VSHHGRIFRQVWUXFWLRQWRVHWSURSHUQR]]OHVL]H,QDGGLWLRQXVLQJWURZHOVOLNHWKH&&SURFHVVWRFKDQJHWKHVXUIDFH
VPRRWKQHVVLVDOVRDJRRGPHWKRGWRLQFUHDVHFRQVWUXFWLRQVSHHG>@






4.4. New giant 3D printer 





4.5. Multi-nozzle and multi-material printing processes development 
%,0$&SURYLGHVDJRRGIRXQGDWLRQIRUPXOWLPDWHULDOFROODERUDWLYHSULQWLQJDQGWKHQH[WVWHSLVWRGHVLJQD'
SULQWHU IRU GLIIHUHQW QR]]OHV FRUUHVSRQGLQJ WR GLIIHUHQWPDWHULDOV )RU H[DPSOH XVLQJ FHPHQWPDWHULDOV IRUZDOOV
ZKLOHXVLQJSODVWLFPDWHULDOVIRUGRRUVDQGZLQGRZVIUDPHRUZKHQVRPHQR]]OHVSULQWWKHXSSHUFRPSRQHQWVRWKHU
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